Abstract. Consistency measures provide an indication on how much a dataset satisfies a set of integrity constraints, which is useful for comparing, integrating and cleaning datasets. This work presents the notion of consistency measures and provides an evaluation of the cognitive adequacy of these measures. It evaluates the impact on the consistency measures of different parameters (overlapping size, external distance, internal distance, crossing length, and touching length) and the relative size of geometries involved in a conflict. While a human-subject testing supports our hypotheses with respect to the parameters, it rejects the significance of the relative size of geometries as a component of the consistency measures.
Introduction
A dataset is consistent if it satisfies a set of integrity constraints. These integrity constraints define valid states of the data and are usually expressed in a language that also defines the data schema (logical representation). Consistency measures provide an indication on how much a dataset satisfies a set of integrity constraints. They are useful to compare datasets and to define strategies for data cleaning and integration. Traditionally, consistency in datasets has been a binary property, the dataset is either consistent or not. At most, consistency measures count the number of elements in a dataset that violate integrity constraints, but the concept of being partially consistent does not exist. Spatial information rises new issues regarding the degree of consistency because the comparison of spatial data requires additional operators beyond the classical comparison operators (=, >, <, ≤, ≥, =). Geometries are typically related by topological or other spatial relations, upon which different semantic constraints may be defined. In a previous work [9], we defined a set of measures to evaluate the violation degree of spatial datasets with respect to integrity constraints that impose topological relations on the semantics of spatial objects. These measures contextualize the relative importance of the difference of the topological relation between two geometries with respect to an expected topological relation by considering the size of geometries within the whole dataset. In this paper we carry out a human-subject testing to evaluate all measures where we analyze not only the degree of violation in itself, but also the impact of the relative size of objects in the dataset as a component of the degree of violation. Three hypotheses were analyzed: (1) The four parameters used by the measures (i.e., external distance, internal distance, crossing segment, and overlapping size) are perceived by subjects as factors of the degree violation. (2) The touching length of geometries in touch, which is also not considered by the proposed measures, is not considered by subjects as a factor of the degree of violation. (3) The size of geometries involved in a conflict, with respect to other objects in the dataset, is perceived by subjects as a factor of the degree of violation.
The organization of the paper is as follows. Section 2 makes a revision of related work. In particular it analyzes different approaches to comparing topological relations. Section 3 presents preliminary concepts and consistency measures first defined in [9] , while Section 4 describes the human-subject testing and its main results. Final conclusions and future research directions are given in Section 5.
Related Work
Related work addresses similarity measures of topological relations. Similarity measures are useful to compare the topological relation between geometries stored in a dataset with respect to an expected topological relation as expressed by an integrity constraint. We distinguish qualitative from quantitative approaches to comparing topological relations. A qualitative representation of topological relations uses a symbolic representation of spatial relations, such as the topological relations defined by Egenhofer and Franzosa [3] or by Randell et al. [8] . Under this representation, a similarity measure compares topological relations by the semantic distance between relations defined in a conceptual neighborhood graph [7] . The disadvantage of comparing topological relations from a qualitative perspective is that it does not make distinction between particular geometries. For example, it does not distinguish between two pairs of geometries, both disjoint, but where in one case the geometries are very close and in the other case the geometries are far apart. Even more, in most cases when semantic distance is used, all edges in the conceptual graph will usually have the same weight in the determination of the semantic distance.
A quantitative representation of topological relations is given in [1] by the distance and angle between the centroid of the objects. Using this representation, similarity between topological relations is defined as the inverse of the difference between representations. Another study [4] defines ten quantitative measures that characterize topological relations based on metric properties, such as
